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METHOD OF RECEIVING AND
TRANSMITTING MESSAGE IN A MOBILE
COMMUNICATION SYSTEM USING A MTC
DEVICE AND APPARATUS FOR THE SAML

This application 1s the National Phase of PCT/KR2011/
000834 filed on Feb. 9, 2011 which claims priority under
U.S.C. 119(e) to U.S. Provisional Application No. 61/302,
927 filed on Feb. 9, 2010 and under 35 U.S.C. 119(a) to Patent
Application No. 10-2011-0010156 filed 1n the Republic of
Korea on Feb. 1, 2011, all of which are hereby expressly
incorporated by reference into the present application.

TECHNICAL FIELD

The present invention relates to a method of recerving and
transmitting a message 1 a mobile communication system
using a M'TC device and an apparatus for the same.

BACKGROUND ART

A mobile communication system has been widely devel-
oped to provide various kinds of communication services
such as voice and data. Generally, the mobile communication
system 1s a multiple access system that can support commu-
nication with multiple users by sharing available system
resources (bandwidth, transmission power, etc.). Examples of
the multiple access system include a code division multiple
access (CDMA) system, a frequency division multiple access
(FDMA) system, a time division multiple access (TDMA)
system, an orthogonal frequency division multiple access
(OFDMA) system, a single carrier frequency division mul-
tiple access (SC-FDMA) system, and a multi carrier-fre-
quency division multiple access (MC-FDMA) system.

In the mean time, a machine type communication (MTC)
device may be used 1n the mobile communication system. The
MTC means communication performed between machines
excluding person. At this time, the MTC device 1s used.
Services provided through the MTC device are different from
communication services mvolved with person, and can be

applied to various categories.

DISCLOSURE OF INVENTION

Technical Problem

Accordingly, the present invention 1s directed to a method
of receiving and transmitting a message 1n a mobile commu-
nication system using a MTC device and an apparatus for the
same, which substantially obviate one or more problems due
to limitations and disadvantages of the related art.

An object of the present invention 1s to provide a method of
receiving and transmitting a discontinuous message in a
mobile communication system using a MTC device and an
apparatus for the same.

Additional advantages, objects, and features of the mven-
tion will be set forth 1 part 1n the description which follows
and 1n part will become apparent to those having ordinary
skill 1n the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the mvention may be realized and
attained by the structure particularly pointed out 1n the written
description and claims hereot as well as the appended draw-
Ings.

Solution to Problem

To achieve these objects and other advantages and 1n accor-
dance with the purpose of the mvention, as embodied and
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broadly described herein, a method of receiving a message by
a wireless device in a mobile communication system includes
obtaining information of a first cycle, the first cycle including
a monitoring interval and a non-monitoring interval; and
monitoring at least one active occasion within the monitoring,
interval for recerving the message, wherein the message 1s
repeated within the monitoring interval.

Also, the message 1s repeated 1n accordance with a second
cycle within the monitoring interval.

Also, the first cycle includes a plurality of second cycles,
cach of second cycles including an active interval and an
inactive interval.

Also, the at least one active occasion 1s included 1n active
intervals of the second cycle.

Also, the monitoring at least one active occasion includes
monitoring a physical downlink control channel (PDCCH)
for the message.

Also, the PDCCH for the message includes an identifier.

Also, the message 1s recerved through a physical downlink
shared channel (PDSCH) indicated by the PDCCH for the
message.

Also, the first cycle 1s a DRX (Discontinuous Reception)
cycle.

Also, the wireless device 1s a MTC (Machine Type Com-
munication) device.

Also, the message 1s a paging message.

In another aspect of the present mvention, a method of
transmitting a message 1n a mobile communication system
comprises transmitting information of a first cycle to a wire-
less device, the first cycle including a monitoring interval and
a non-monitoring interval; and transmitting a message to the
wireless device via at least one active occasion within the
monitoring interval, wherein the message 1s repeated within
the monitoring interval.

Also, the message 1s repeated 1n accordance with a second
cycle within the momitoring interval.

Also, the first cycle includes a plurality of second cycles,
cach of second cycles including an active interval and an

in-active interval.

Also, the at least one active occasion 1s included 1n active
intervals of the second cycle.

Also, the first cycle 1s a DRX (Discontinuous Reception)
cycle.

Also, the wireless device 1s a MTC (Machine Type Com-
munication) device.

Also, the message 1s a paging message.

Advantageous Effects of Invention

According to the embodiments of the present invention, 1n
the mobile communication system that uses an M'TC device,
power consumption of a wireless device can be minimized
and at the same time messages can stably be received and
transmitted.

It 1s to be understood that the advantages that can be
obtained by the present invention are not limited to the afore-
mentioned advantage and other advantages which are not
mentioned will be apparent from the following description to
the person with an ordinary skill in the art to which the present
invention pertains.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the ivention and are 1ncor-
porated 1in and constitute a part of this application, illustrate
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embodiment(s) of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 1s a diagram 1illustrating a structure of an Evolved
Universal Mobile Telecommunications System (E-UMTS);

FIGS. 2 and 3 are diagrams 1llustrating a structure of aradio
interface protocol between a user equipment (UE) and E-UT-
RAN based on the 3GPP radio access network standard to
which the present invention 1s applied;

FIG. 4 1s a diagram 1llustrating a structure of a radio frame
according to the present invention;

FIG. 5 1s a diagram 1llustrating a structure of a downlink
subirame according to the present invention;

FIG. 6 1s a diagram 1llustrating a recerving structure of a
paging message 1n an user equipment according to one
embodiment of the present invention;

FI1G. 7 1s a diagram 1illustrating a structure and a commu-
nication process of a M'TC device according to the present
invention;

FI1G. 8 1s a diagram 1llustrating a transmission structure of
a paging message i a MTC device according to one embodi-
ment of the present invention;

FI1G. 9 1s a diagram illustrating a structure of a transmission
message 1 a MTC device according to one embodiment of
the present invention;

FIG. 10 1s a diagram 1illustrating a method of receiving a
paging message 1n a MTC device according to one embodi-
ment of the present invention; and

FIG. 11 1s a diagram 1illustrating a configuration ofa MTC
device and eNB 1n amobile communication system according
to one embodiment of the present invention.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L]

Hereinafter, the preferred embodiments of the present
invention will be described 1n detail with reference to the
accompanying drawings. It 1s to be understood that the
detailed description, which will be disclosed along with the
accompanying drawings, 1s mtended to describe the exem-
plary embodiments of the present invention, and 1s not
intended to describe a unique embodiment with which the
present invention can be carried out. For example, the follow-
ing description will be made based on, but not limited to, a
3GPP LTE system as an example of a mobile communication
system. However, it 1s to be understood that the following
description can be applied to various mobile communication
systems such as an IEEE 802.16 system.

First of all, as an example of a mobile communication
system to which the present invention 1s applied, the 3GPP
LTE system will be described.

FIG. 1 1s a diagram 1illustrating a structure of an Evolved
Universal Mobile Telecommunications System (E-UMTS).
The E-UMTS 1s a system evolving from the conventional
UMTS and 1ts basic standardization 1s currently handled by
the 3GPP (3" Generation Partnership Project). The E-UMTS
may also be called an LTE (Long Term Evolution) system.

The E-UMTS includes an evolved terrestrial radio access
network (E-UTRAN).

The E-UTRAN includes base stations (evolved-NodeB,
hereinatfter, referred to as eNB), wherein the respective eNBs
are connected with each other through X2 imterface. Also,
cach of eNBs 1s connected with an user equipment (UE)
through a radio interface and connected with an EPC
(Evolved Packet Core) through S1 interface. The EPC
includes a mobility management entity (MME), a serving-
gateway (S-GW), and a packet data network-gateway (PDN-
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GW). The MME includes access information of the UE or
ability information of the UE, wherein the access information
or the ability information 1s mainly used for mobility man-
agement. The S-GW 1s a gateway having the E-UTRAN as an
end point, and the PDN-GW 1s a gateway having a PDN as an
end point. A control message exchanged between the eNBs
through the X2 interface uses X2AP (X2 Application Part)
protocol, and may bereferred to as an X2AP message. And, a
control message exchanged between a MME and an eNB uses
S1AP (S1 Application Part) protocol, and may be referred to
as an S1AP message.

Layers of a radio interface protocol between the UE and the
eNB, can be classified into a first layer L1, a second layer .2
and a third layer L3 based on three lower layers of OSI (open
system 1nterconnection) standard model widely known 1n
communication systems. A physical layer belonging to the
first layer L1 provides an information transfer service using a
physical channel. A radio resource control (hereinafter,
abbreviated as RRC) layer located at the third layer plays a
role 1n controlling radio resources between the UE and the
network. For this, the RRC layer enables RRC messages to be
exchanged between the UE and the eNB.

FIGS. 2 and 3 are diagrams illustrating a structure of aradio
interface protocol between an user equipment (UE) and an
E-UTRAN based on the 3GPP radio access network standard
to which the present invention 1s applied. The radio mterface
protocol horizontally includes a physical layer, a data link
layer, and anetwork layer, and vertically includes a user plane
(U-plane) for data information transfer and a control plane
(C-plane) for control signal transfer (signaling transier). The
protocol layers in FIGS. 2 and 3 can be classified into L1 (first
layer), L2 (second layer), and L3 (third layer) based on three
lower layers of the open system interconnection (OSI) stan-
dard model widely known 1n the communications systems.
Theseradio protocol layers exist in the UE and the E-UTRAN
in pairs, and play a role 1n data transfer of a radio interval.

Hereinafiter, the respective layers of the radio protocol con-
trol plane of FIG. 2 and the radio protocol user plane of FIG.
3 will be described.

The physical layer as the first layer provides an information
transier service to an upper layer using physical channels.
The physical layer 1s connected to a medium access control
(MAC) layer through a transport channel, wherein the MAC
layer 1s located above the physical layer. Data are transferred
between the medium access control layer and the physical
layer through the transport channel. Moreover, data are trans-
terred between different physical layers, and more particu-
larly, between one physical layer of a transmitting side and
the other physical layer of a recerving side through the physi-
cal channel. The physical channel 1s modulated 1n accordance
with an orthogonal frequency division multiplexing (OFDM)
scheme, and time and frequency are used as radio resources.

The medium access control (MAC) layer of the second
layer provides a service to a radio link control (RLC) layer
through a logical channel, wherein the RLC layer 1s located
above the MAC layer. The RLC layer of the second layer
supports reliable data transfer. A function of the RLC layer
may be implemented as a functional block in the MAC layer.
In order to effectively transmit IP packets (e.g., IPv4 or IPv6)
within a radio-communication period having a relatively nar-
row bandwidth, a PDCP layer of the second layer (1.2) per-
forms header compression to reduce a header size of the IP
packets having unnecessary control information.

A radio resource control (RRC) layer located on the high-
est part of the third layer 1s defined 1n the control plane only
and 1s associated with configuration, reconfiguration and
release of radio bearers (RBs) to be 1n charge of controlling
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the logical, transport and physical channels. In this case, the
RB means a service provided by the second layer for the data

transier between the UE and the E-UTRAN. If RRC connec-
tion 1s established between the RRC layer of the UE and the
RRC layer of the E-UTRAN, the UE 1s in an RRC connected
(RRC_CONNECTED) state. If not so, the UE 1s in an RRC
idle (RRC_IDLE) state. The RRC state of the UE and the
RRC connection method will be described 1n more detail. The

RRC state means whether the RRC layer of the UE 1s logi-
cally connected with the RRC layer of the E-UTRAN. If the
RRC layer of the UE 1s logically connected with the RRC
layer of the E-UTRAN, 1t means the RRC_CONNECTED
state. If not so, 1t means the RRC_IDLE state. Since RRC
connection exists in the UE of the RRC _ CONNECTED state,

the E-UTRAN can 1dentity the existence of the correspond-
ng,

UE 1n a cell unit, and can etfectively control the UE. On
the other hand, the E-UTRAN cannot 1identify the UE of the

RRC IDLE state. The UE of the RRC IDLE state 1s man-

aged by the EPC 1n a tracking area unit which 1s a local unit
greater than a cell unit. In other words, only the existence of
the UE of the RRC_IDLE state 1s identified by the grater local
unit, and the UE should shift to the RRC _CONNECTED state
for the general mobile communication service such as voice
and data. When the user first turns on the power of the UE, the
UE searches a proper cell and then stays at the RRC 1dle state

in the corresponding cell. When the UE staying in the
RRC_IDLE state needs RRC connection, it 1s RRC connected

with the RRC laver of the E-UTRAN through RRC connec-
tion establishment procedure and shifts to the RRC_CON:-
NECTED state. When uplink data transmission 1s required
due to call attempt of the user, etc., or to transmit a response
message 1o a paging message recerved from the E-UTRAN,
the UE of the RRC_IDLE state may need RRC connection. In
the mean time, examples of downlink transport channels car-
rying data from the eNB to the user equipment include a
broadcast channel (BCH) carrying system information and a
downlink shared channel (SCH) carrying user traific or con-
trol messages. Traffic or control messages of a downlink
multicast or broadcast service may be transmitted through the
downlink SCH or an additional downlink multicast channel
(MCH). Also, examples of uplink transport channels carrying
data from the user equipment to the eNB include a random
access channel (RACH) carrying an initial control message
and an uplink shared channel (UL-SCH) carrying user traflic
or control message. Examples of logical channels located
above the transport channels and mapped with the transport
channels include a broadcast control channel (BCCH), a pag-
ing control channel (PCCH), a common control channel

(CCCH), a multicast control channel (MCCH), and a multi-
cast traific channel (MTCH).

In the mean time, the alorementioned system information
includes essential information required for the UE to access
the eNB. Accordingly, the UE should receive the system
information before accessing the eNB, and should always
have latest system information. Since the system information
should be known by all UEs 1n one cell, the eNB periodically
transmits the system information. The system information
can be classified into a master information block (MIB), a
schedule block (SB), and a system information block (SIB).
The MIB notifies the UE of physical configuration (for
example, bandwidth) in respect of a corresponding cell. The
SB notifies the UE of transport information (for example,
transport period) of the SIBs. The SIB 1s a set of associated
system information. For example, one SIB may include only
information of a peripheral cell, and another SIB may include
only information of an uplink radio channel used by the UE.
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FIG. 4 1s a diagram 1illustrating a structure of a radio frame
according to the present invention. Referring to FIG. 4, the
radio frame includes 10 subframes, each of which includes
two slots. The time required to transmit one subirame will be
referred to as a transmission time interval (1T1). One sub-
frame corresponds to 1 ms, and one slot corresponds to 0.5
ms. One slot includes a plurality of orthogonal frequency
division multiplexing (OFDM) symbols 1n a time domain,
and a plurality of resource blocks (RBs) i a frequency
domain. The structure of the radio frame in FIG. 4 1s only
exemplary, and various modifications can be made in the
number of subirames included in the radio frame or the num-
ber of slots included 1n the subirame, or the number of OFDM
symbols included in the slot.

FIG. § 1s a diagram 1illustrating a structure of a downlink
subiframe according to the present invention. Referring to
FIG. 5, the subframe includes two slots 1n a time domain.
Maximum three OFDM symbols from the front of the first
slot 1n the subirame are used as a control region to which a
physical downlink control channel (PDCCH) 1s allocated,
and the other OFDM symbols are used as a data region to
which a physical downlink shared channel (PDSCH) 1s allo-
cated. The control information transmitted through the
PDCCH 1s designated as downlink control information
(DCI). The DCI includes uplink resource allocation informa-
tion, downlink resource allocation information, uplink trans-
mit power control (TPC) command of random user equip-
ment groups. The PDCCH can carry resource allocation
information and transport format of the DL-SCH, resource
allocation information (UL-SCH) of the UL-SCH, paging
information through a paging channel (PCH), system infor-
mation through the DL-SCH, resource allocation information
on upper layer control message such as random access
response transmitted on the PDSCH, a set of transmission
power control commands of individual user equipments
(UEs) within a random user equipment group, and activity
information of voice over Internet protocol (VolIP) and trans-
mission power control command. The eNB determines a
PDCCH format in accordance with DCI to be transmitted to
the user equipment, and attaches cyclic redundancy check
(CRC) to the control information. The CRC 1s masked with a
umque 1dentifier (for example, a radio network temporary
identifier (RNTT)) in accordance with owner or purpose of use
of the PDCCH. If the PDCCH 1s for a specific user equipment,
the CRC can be masked with a unique 1dentifier (for example,
cell-RNTI (C-RNTT) of the user equipment. If the PDCCH 1s
for a paging message, the CRC can be masked with a paging
indicator identifier ({or example, paging RNTI (P-RNTI)). If
the PDCCH 1s for system information, the CRC can be
masked with a system information identifier (for example,
system 1nformation-RNTI (S-RNTI)). The CRC can be
masked with a random access-RNTI (RA-RNTT) to indicate a
random access response corresponding to a response to
reception of a random access preamble.

FIG. 6 1s a diagram 1llustrating a receiving structure of a
paging message 1n an user equipment according to one
embodiment of the present invention. Referring to FIG. 6,
when receiving a paging message, the UE can perform dis-
continuous reception (DRX) to reduce power consumption.
To this end, the eNB may configure a plurality of paging
occasions per timing period called a paging cycle or DRX
cycle, and a specific UE 1s configured to receive the paging
message for a designated paging occasion only and not to
receive the paging message for the other paging occasion.
One paging occasion may correspond to one transmission
time 1terval (T'T1). The UE can recerve a downlink channel
per designated paging occasion. In more detail, 11 the user
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equipment (UE) receives a physical downlink control channel
(PDCCH) having a paging 1dentifier ({for example, paging-
radio network temporary 1dentifier (P-RN'TI)) by waking up
at the designated paging occasion, 1t can receive the paging
message through the physical downlink shared channel (PD-
SCH) indicated by the control information within the

received PDCCH. The user equipment (UE) identifies
whether 1ts 1dentifier (for example, international mobile sub-
scriber 1dentity (IMSI)) exists 1n the paging message. It so,
the user equipment (UE) mforms an upper layer that the
paging message has been arrived. The paging message may
be used by the eNB to discover and wake up the correspond-
ing UE 11 there are either data to be transmitted to the UE or
call arrived therein. At this time, the eNB may transmit the
paging message, which includes a system information change
indicator, to the UE to notity whether the system information
has been changed, and the UE may receive the paging mes-
sage on the designated paging occasion. In the mean time, the
alforementioned M'TC device 1s a communication device that
performs communication between devices. There 1s no great
difference between the MTC device and the UE except that
communication is performed between devices excluding per-
son. In other words, the MTC device may correspond to the
UE excluding person. However, if a method of recerving and
transmitting a message (for example, paging message) in and
from a UE involved with person is applied to the MTC device,
a problem may occur. Hereinafter, a structure and a commu-
nication process of the MTC device will be described with
reference to FI1G. 7. Also, a problem that may occur when the
method of receiving and transmitting a paging message in and
from a UE 1nvolved with person 1s applied to the MTC device
will be described in brief.

FI1G. 7 1s a diagram 1illustrating a structure and a commu-
nication process of a M'TC device according to the present
invention. Referring to FIG. 7, i1 a metering service, a traflic
information service, or a user electronic device control ser-
vice, which provided through the MTC device, 1s recerved in
the eNB, the eNB can transmiuit the received service to a MTC
server, whereby an MTC user can use the service provided
through the MTC server.

In the mean time, the MTC device 1s likely to perform
communication by 1itself at a place not involved with person,
in view of 1ts feature. Accordingly, a power supply to the
MTC device may not be available, or there may be inconve-
nience 1 a power supply to the MTC device. In this respect,
power consumption of the M'TC device should be minimized.
At this time, 1T the method of receiving and transmitting a
paging message, which 1s applied to the UE, 1s applied to the
MTC device, power consumption of the MTC device may be
increased due to a short paging cycle. In other words, increase
of power consumption may be a big problem to the MTC
device that 1s difficult to access a power supply source. In
order to solve this problem, 1 the paging cycle becomes long,
power consumption can be reduced. However, il reception of
a paging message 1s failed for a paging occasion, 1t may be a
problem 1n view of stability of the MTC device due to a long
period to next paging occasion. This problem does not occur
only 1n the procedure of receiving and transmitting a paging
message but may occur 1n reception and transmission of all
messages ol the MTC device. Heremaflter, amethod of recerv-
ing and transmitting a message to minimize power consump-
tion 1 a MTC device will be described in detail. As one
example ol a method of recerving and transmitting a message
in an MTC device, a method of recerving and transmitting a
paging message will be described. However, it 1s to be under-
stood that the present invention is not limited to the method of
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8

receiving and transmitting a paging message and can be
applied to a method of recerving and transmitting other mes-
sage.

FIG. 8 1s a diagram 1llustrating a transmission structure of
a paging message in a M TC device according to one embodi-
ment of the present mvention. Referring to FIG. 8, a first
paging cycle may include a monitoring interval and a non-
monitoring interval. The monitoring interval can include a
plurality of active intervals and a plurality of mactive inter-
vals. The active interval may correspond to the paging occa-
sion. The eNB may set two paging cycles, 1.e., first paging
cycle and second paging cycle for MTC devices. The first
paging cycle may be set to be longer than the second paging
cycle. Also, the paging cycle can be set to correspond to an
integer multiple of the second paging cycle. The eNB can
repeatedly transmit the paging message for the MTC device
in accordance with the second paging cycle within the first
paging cycle. Also, the paging message can repeatedly be
transmitted as much as the number of predetermined times
within the first paging cycle. Nmax means the number of
maximum repetition times of paging occasion predetermined
in the monitoring interval, and may be set variously consid-
ering features of the MTC device. The eNB can transmit
system information, which includes information on Nmax. In
the mean time, the paging message may be varied per first
paging cycle but cannot be varied within the first paging
cycle. In other words, the same paging message 1s repeatedly
transmitted at the second paging cycle within the first paging
cycle. However, diflerent paging messages may be set to be
transmitted at the second paging cycle within the monitoring
interval as the case may be. The first paging cycle, the second
paging cycle and the paging occasion may be set in the RRC
layer of the M'TC device. In the mean time, 11 the MTC device
1s 1n the RRC 1dle state (RRC_IDLE state), the RRC layer can
receive the paging message 1n accordance with the first pag-
ing cycle, the second paging cycle and the paging occasion.

FI1G. 9 1s a diagram 1llustrating a structure of a transmission
message 1 a MTC device according to one embodiment of
the present invention. Referring to FI1G. 9, the MTC device 1s
in the RRC connected state (RRC_Connected state). A DRX
cycle ofthe MAC layer may include a monitoring interval and
a non-monitoring interval. The monitoring interval includes
an on-duration and an 1nactive interval, wherein the on-dura-
tion may be repeatedly configured at a specific cycle within
the monitoring interval. The DRX cycle may correspond to
the first paging cycle of FIG. 8, and the on-duration may
correspond to the paging occasion of FIG. 8. The inactive
interval 1s an interval where messages cannot be recerved, and
corresponds to an interval except for the on-duration interval
(corresponding to paging occasion of FIG. 8) at a sub DRX
cycle (corresponding to the second paging cycle of FIG. 8).
The momitoring interval corresponds to an interval where
messages are monitored by the MTC device within the DRX
cycle, and its size may be calculated by {(N1max-1)xsub
DRX cycle+size of On-duration}. At this time, N1max means
the number of maximum repetition times of on-duration pre-
determined within the monitoring interval.

FIG. 10 1s a diagram 1illustrating a method of receiving a
paging message 1n a MTC device according to one embodi-
ment of the present invention. Referring to FIG. 10, the MTC
device recerves system information, which includes configu-
ration information for recerving a paging message, from the
eNB, and may be set based on the configuration information
(5100). The configuration mformation may be acquired
through NAS message or RRC message dedicated for the
MTC device. The configuration information may include the
first paging cycle, the second paging cycle, the paging occa-
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sion, and the number of maximum repetition times of the
paging occasion within the monitoring interval (Nmax). The
MTC device may monitor at least one subirame on the first
paging occasion within the paging cycle and receive the
PDCCH (8110, S120). The MTC device may receive the
paging message through the PDSCH indicated by the control
information through the PDCCH that has the paging identifier
(P-RN'TI) received in the at least one subirame. At this time,
the paging identifier (P-RNTI) may correspond to a paging,
identifier of the MTC device, a paging identifier of the UE, or
a paging 1dentifier of a group to which the user equipment
belongs. The MTC device may try to receive the paging
message as much as Nmax within the first paging cycle until
it recerves the paging message (S130). The MTC device may
monitor at least one subiframe on the paging occasions in
accordance with the second paging cycle 1n the monitoring
interval within the first paging cycle, and may receive the
PDCCH (8140, S150). The MTC device may receive the
paging message through the PDSCH indicated by the control
information through the PDCCH that has the paging identifier
(P-RN'TI) recerved 1n the at least one subiframe. Even 1n the
case that the MTC device monitors the subirames for the
paging occasions as much as Nmax, 1f the MTC device fails to
receive the paging message or its 1identifier 1s not included in
the recerved message, it may stop recerving the paging mes-
sage until next first paging cycle starts (S160). In the mean
time, the MTC device may receive the system information
from the eNB before trying to receive the PDCCH on the at
least one subirame belonging to the paging occasion within
the next first paging cycle (S170). The configuration infor-
mation for receving the paging message can be included in
the system information, and the MTC device may update the
confliguration information. In the atorementioned procedure,
the paging message may include a system information change
indicator for the M'TC devices together with a system 1nfor-
mation change indicator for an UE. If the MTC device
acquires the system information change indicator for the
MTC devices from the paging message, 1t can receive the
system information based on the acquired system information
change indicator. The eNB may transmit the paging message
in accordance with the first paging cycle, wherein the paging
message includes the system information change indicator
for the MTC devices. In the mean time, 1f the MTC device in
the RRC 1idle state (RRC_IDLE state) receives the paging
message, and 11 the 1dentifier of the MTC device1s included in
the paging message, the MTC device may transmit the RRC
connection request message to the eNB. At this time, the
MTC device may again recerve the system information before
transmitting the RRC connection request message. Although
FIG. 10 1llustrates the method of recerving a paging message,
a method of recerving a general message may be performed
equally. For example, 11 the MTC device 1s 1n the RRC con-
nected state, 1t may acquire the configuration information,
such as DRX cycle, sub DRX cycle, on-duration, and the
number of maximum repetition times (N1max) within the
monitoring interval, from the eNB through the RRC message,
and may be set based on the acquired configuration informa-
tion. The MTC device may monitor the at least one subframe
on the first on-duration within the DRX cycle, and may
receive the PDCCH. The MTC device may recerve the related
message through the PDSCH indicated by control informa-

tion through the PDCCH that has an 1dentifier ({or example,
C-RNTI, TPC-PUCCH-RNT, TPC-PUSCH-RNTI, or semi-
persistent scheduling C-RNTTI) received 1n the at least one
subirame. If the MTC device fails to recerve the related mes-
sage, 1 1t fails to receive the corresponding PDCCH, or 11 1ts
identifier 1s not included in the received message, the MTC
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device may monitor at least one subirame on the paging
occasions 1n accordance with the sub DRX cycle for the
monitoring interval within the DRX cycle, and may receive
the PDCCH. In the mean time, 11 the MTC device recetves the
message, and 1f the 1dentifier of the MTC device 1s included in
the recetved message, the MTC device may stop receiving the
message within the corresponding DRX cycle.

FIG. 11 1s a diagram 1llustrating a configuration of a MTC
device and an eNB in a mobile communication system
according to one embodiment of the present invention.

The MTC device may include a receiving module 11, a
transmitting module 13, a processor 15 and a memory 17. The
receiving module 11 may be configured to receive various
signals, data and imnformation from the eNB. The transmitting,
module 13 may be configured to transmit various signals, data
and information to the eNB. The memory 17 may be config-
ured to temporarily store the recerved various signals, data
and information. The processor 15 may be configured to
control the receiving module 11 to receive the system infor-
mation from the eNB. Configuration information for receiv-
ing amessage may be included 1n the system information, and
the processor 15 may set the MTC device based on the
received configuration iformation. The configuration infor-
mation may be acquired through RRC message or NAS mes-
sage. The configuration information may include a first cycle,
a second cycle, active occasion, and the number of maximum
repetition times Nmax of active occasion within the first
cycle. The first cycle may correspond to a first paging cycle
when the received message 1s a paging message. And, the first
cycle may correspond to a DRX cycle when the recerved
message 1s a downlink message of a MAC layer. The second
cycle may correspond to a second paging cycle when the
received message 1s a paging message. And, the second cycle
may correspond to a sub DRX cycle when the recerved mes-
sage 15 a downlink message of a MAC layer. The active
occasion may correspond to paging occasion or on-duration.
Nmax may correspond to the number of maximum repetition
times ol paging occasion within the monitoring interval or the
number of maximum repetition times of on-duration within
the monitoring interval. The paging message may correspond
to the downlink message of the MAC layer 1n basic recetving
structure and cycle size. The processor 15 may monitor at
least one subirame on the first active occasion within the first
cycle and may recerve a related message through the PDSCH
indicated by the control information through the PDCCH,
which has an identifier 1n the at least one subirame, by con-
trolling the receiving module 11. If the processor 15 fails to
receive the related message by controlling the receiving mod-
ule 11, i1 the processor fails to recetve the corresponding
PDCCH, or if the identifier of the MTC device 1s not included
in the recerved message, the processor 15 may monitor at least
one subirame on the active occasions 1n accordance with the
second cycle within the momitoring interval, and may receive
the PDCCH. In the mean time, the processor 15 receives a
message, and if 1ts 1dentifier 1s included 1n the recerved mes-
sage, the processor 15 may stop receiving the message within
the corresponding first cycle.

The eNB may include a recerving module 21, a transmit-
ting module 23, a processor 25 and a memory 27. The receiv-
ing module 21 may be configured to receive various signals,
data and information from the UE and the MTC device. The
transmitting module 23 may be configured to transmit various
signals, data and information to the UE and the MTC device.
The memory 27 may be configured to temporarily store the
calculated information, the recerved various signals, data, etc.
The memory 27 may be replaced with a buffer (not shown).
The processor 25 may transmit configuration nformation
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through the system information or RRC message, wherein the
configuration information includes a first cycle, a second
cycle, active occasion, and the number of maximum repeti-
tion times of the active occasion within the monitoring inter-
val. Also, the processor 25 may transmit control information,
which includes an identifier, through the PDCCH on the
active occasion based on the first cycle and the second cycle
by controlling the transmitting module 23. Also, the proces-
sor 25 may transmit a related message based on the control
information through the PDSCH by controlling the transmiut-
ting module 23.

It will be apparent to those skilled in the art that the present
invention can be embodied 1n other specific forms without
departing from the spirit and essential characteristics of the
invention. Thus, the above embodiments are to be considered
in all respects as illustrative and not restrictive. The scope of
the mvention should be determined by reasonable interpreta-
tion of the appended claims and all change which comes
within the equivalent scope of the mvention are included in
the scope of the invention.

INDUSTRIAL APPLICABILITY

Although it has been described that the aforementioned
embodiments of the present invention are applied to a 3GPP
LTE based mobile communication system, the embodiments
may equally be applied to various mobile communication
systems.

The mvention claimed 1s:
1. A method of receiving a message by a wireless device 1n
a mobile communication system, the method comprising:

obtaining information of a first cycle including a monitor-
ing interval and a non-monitoring interval, information
of a second cycle mncluding an active interval and an
iactive mterval, and information on a maximum repeti-
tion number, N_ . of active intervals within the moni-
toring interval, wherein the first cycle includes a plural-
ity of second cycles; and

monitoring at least one active interval within the monitor-
ing interval for receiving the message,

wherein the message 1s repeated 1in accordance with the
second cycle within the monitoring interval;

wherein the monitoring of at least one active interval within
the monitoring interval for recerving the message 1s
repeated up N ___ times, until a specific identifier 1s
acquired within the monitoring interval, and
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wherein the monitoring of at least one active interval 1s

repeateduptoN_ _times within a next monitoring inter-

val, 11 the specific 1dentifier 1s not acquired within the
monitoring 1nterval.

2. The method of claim 1, wherein the monitoring of at

least one active interval includes monitoring a physical down-

link control channel (PDCCH) for the message.
3. The method of claim 2, wherein the PDCCH {or the
message mncludes an 1dentifier.

4. The method of claim 2, wherein the message 1s received
through a physical downlink shared channel (PDSCH) indi-

cated by the PDCCH {for the message.
5. The method of claim 1, wherein the first cycle 1s a
discontinuous reception (DRX) cycle.
6. The method of claim 1, wherein the wireless device 1s a
machine type communication (MTC) device.
7. The method of claim 1, wherein the message 1s a paging,
message.
8. A method of transmitting a message 1n a mobile com-
munication system, the method comprising:
transmitting, to a wireless device, information of a first
cycle including a monitoring interval and a non-moni-
toring interval, information of a second cycle including
an active 1interval and an 1nactive interval, and informa-
tion on a maximum repetition number, N . of active
intervals within the monitoring interval, wherein the first
cycle includes a plurality of second cycles; and
transmitting a message to the wireless device via at least
one active interval within the monitoring interval,
wherein the message 1s repeated 1n accordance with a sec-
ond cycle within the monitoring interval,
wherein the at least one active interval 1s monitored repeat-
edlyup to N times within the monitoring interval for
receiving by the wireless device, until a specific 1denti-
fier 1s acquired within the monitoring interval, and
wherein the at least one active interval 1s monitored repeat-
edlyuptoN_ _ times within a next monitoring interval,
if the specific identifier 1s not acquired within the moni-
toring interval.
9. The method of claim 8, wherein the first cycle 1s a
discontinuous reception (DRX) cycle.
10. The method of claim 8, wherein the wireless device 1s
a machine type communication (IMTC) device.
11. The method of claim 8, wherein the message 1s a paging
message.
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